The neurophysiology of motor control in persons with upper limb amputation is not well known. Amputees show involvement of parieto-occipital areas during movement preparation and execution with the amputated limb. This may reflect increased visuospatial feedback for motor control involving the amputated limb.
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a b s t r a c t
Objective: Upper extremity loss presents immediate and lasting challenges for motor control. While sensory and motor representations of the amputated limb undergo plasticity to adjacent areas of the sensorimotor homunculus, it remains unclear whether laterality of motor-related activity is affected by neural reorganization following amputation. Methods: Using electroencephalography, we evaluated neural activation patterns of formerly right hand dominant persons with upper limb loss (amputees) performing a motor task with their residual right limb, then their sound left limb. We compared activation patterns with left-and right-handed persons performing the same task. Results: Amputees have involvement of contralateral motor areas when using their sound limb and atypically increased activation of posterior parietal regions when using the affected limb. When using the non-amputated left arm, patterns of activation remains similar to right handed persons using their left arm. Conclusions: A remodeling of activations from traditional contralateral motor areas into posterior parietal areas occurs for motor planning and execution when using the amputated limb. This may reflect an amputation-specific adaptation of heightened visuospatial feedback for motor control involving the amputated limb. Significance: These results identify a neuroplastic mechanism for motor control in amputees, which may have great relevance to development of motor rehabilitation paradigms and prosthesis adaptation. Ó 2016 International Federation of Clinical Neurophysiology. Published by Elsevier Ireland Ltd. All rights reserved.
Introduction
Reorganization of neural networks has been evaluated in various clinical populations; however, less is known about neuroplasticity in upper extremity amputees. Upper extremity amputees have shown sensory reorganization (Cohen et al., 1991; Borsook et al., 1998; Chen et al., 1998) , which tends to relate strongly to phantom sensations (Karl et al., 2001 ). While it is commonly thought that motor representations of the missing hand are occupied by the residual limb and lateral motor homunculus (PascualLeone et al., 1996) , recent evidence suggests that the lateral shift may not always occur (Gagne et al., 2011) . While most previous attempts to identify patterns of lateralization utilize transcranial magnetic stimulation (TMS), a criticism is that TMS only measures neural function related to the stimulation site. 
